Backgrounds/Aims: Open surgery for choledochal cyst has a disadvantage of skin incision scar from operative wound, which can be a definite disadvantage especially in young female patients. This study focused on the cosmetic aspect of skin incision for resection of choledochal cyst in young female patients. Methods: During a 2-year study period, 11 adult female patients aged less than 40 years underwent primary resection of choledochal cyst by a single surgeon. The cosmetic effect of two types of skin incision was evaluated. Results: The patients underwent mini-laparotomy through either a right subcostal incision (n=8) or an upper midline incision (n=3). The mean length of skin incision was 10 cm for right subcostal incisions and 9 cm for upper midline incisions. It took approximately 1 hour to repair the operative wound meticulously in both groups. At the 6 month to 1 year follow-up, a slight bulge on the skin scar was observed in 3 (37.5%) patients of the right subcostal incision group and 1 (33.3%) patient of the upper midline incision group. Conclusions: The results of this preliminary study support the claim that cosmetic effect of the upper midline incision for CCD surgery appears to be non-inferior to that of the right subcostal incision if the incision is placed accurately and repaired very meticulously. 
INTRODUCTION
Choledochal cyst disease (CCD) is a pathologic condition characterized by congenital dilatation of the biliary system, including the common, intrahepatic, and intrapancreatic bile ducts. It is common in Asian patients, especially in females and infants. Due to recent advances in diagnostic imaging techniques, CCD can be diagnosed at any age, from the antenatal period to adult life. [1] [2] [3] [4] [5] [6] CCD diagnosis in adult age has been made more frequently over time than before. Surgery in adult patients has been performed to resolve symptoms and to prevent or treat CCD-associated malignancies. There are several points of concern regarding surgical treatment such as surgical complications, remnant cystic lesions, malignant changes and minimal-incision approach.
Laparoscopic or robotic resection of choledochal cyst in adult patients has been occasionally reported, but its long-term outcomes especially with respect to anastomotic stenosis and incomplete cyst resection appear to have not yet been fully assessed. [6] [7] [8] [9] Thus, until now, open surgery has been regarded as the standard procedure for resection of CCD in adult patients. Open surgery has a definite disadvantage of skin incision scar from operative wound, which can cause psychological and emotional stress especially in young female patients. Therefore, this study focused on the cosmetic aspect of two skin incisions for resection of CCD in young female patients. In young female patients, a mini-laparotomy incision of around 9 cm in length is usually performed. The right subcostal incision is preferred because it is placed oblique to the transverse skin creases on the upper abdomen.
MATERIALS AND METHODS
Another surgical option is to perform an upper midline incision, but it crosses the transverse skin creases. The advantages and disadvantages of these two skin incisions were compared in this study.
RESULTS
During the first year of the study period, all five patients underwent mini-laparotomy via the right subcostal incision. In contrast, during the second year, 6 patients underwent mini-laparotomy via either the right subcostal incision (n=3) or the upper midline incision (n=3).
In 9 patients with the right subcostal incision, the mean length of skin incision was 10 cm (range: 8-12 cm), which was dependent on the depth of the subcutaneous fat and location of the right costal cartilages. After skin marking over the location of bilateral costal cartilages and xiphoid process, the skin incision was made about 2 cm away from the right costal cartilage margins (Fig. 1A) . on the skin scar was observed in 3 patients (37.5%) and the remaining 5 patients showed a flat skin scar. None of the patients showed noticeable atrophy of the ipsilateral rectus muscle. None of the patients complained of skin discomfort or paresthesia over the denervated skin area.
An upper midline incision was made in 3 selected patients with a narrow epigastric area between the costal cartilages due to a slim body dimension (Fig. 1B) . The length of skin incision uniformly measured as 9 cm. The incision was extended by using two retractors, one retractor each from the right side and left side ( Fig. 2A) .
No additional incision extension was performed. Such an individualized approach requires a considerable experience with CCD surgery and biliary reconstruction. Secure biliary reconstruction in CCD surgery is often demanding in adult patients; therefore, a higher incidence of surgical complications is anticipated after laparoscopic or robotic resection than after open surgery, unlike in pediatric patients. [6] [7] [8] [9] Considering that we experienced a transferred case requiring reoperation due to intractable anastomotic stricture after robotic surgery as well as we observed unreported surgical complications following laparoscopic approach, the indications for minimal-incision approach should be prudently selected as well as the surgical technique should be further refined.
As shown in the results of this study, we recognized that the cosmetic effect of both right subcostal and upper midline mini-laparotomy incisions may be similar. We have performed the upper midline incision more than 1,000 times for various hepatobiliary operations, but we have rarely performed it in young female patients except for living liver donors. 13 Based on the preliminary results of this study, the upper midline approach may be permis- After surgery, we also suggest application of a silicone gel sheet up to 1 year, but more than a half of our patients did not comply with the application, probably due to inconvenience and ineffectiveness. [17] [18] [19] [20] For patients showing low compliance to silicone gel sheet, it would be recommended to use silicone gel since 3 months after surgery.
Self-drying silicone gel is appealing because it is effective, no fixation is required and it is invisible when dry. 21 In conclusion, the results of this preliminary study support the claim that cosmetic effect of the upper midline incision for CCD surgery appears to be non-inferior to that of the right subcostal incision if the incision is placed accurately and repaired very meticulously.
